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Section A: Multiple Choice Questions (1 mark each)

1. The following preprocessor directive is used 

      #ifndef 
      #define 

... 

#endif 

A. To replace identifier 

B. To avoid multiple inclusion of the declaration 

C. To include the specified file 

D. None of the above 

2. Heap memory is allocated in C++ using 

A. delete 

B. new 

C. free 

D. malloc 

3. The UML diagram that shows how objects interact via messages is called 

A. Use case diagram 

B. Sequence diagram 

C. Activity diagram 

D. Class diagram 

4. The private members of a class can be accessed 

A. By members of any class 

B. Only by members of the same class 

C. Only by members of the parent class 

D. Only by members of the child class 
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5. Languages such as Java and C# can simulate multiple inheritance using 

A. Virtual function tables 

B. Pure virtual functions 

C. Pointers to functions 

D. Inner classes 

6. Which of the following are stored in objects? 

A. Methods only 
     B. Data only 

     C. Both the data and methods 

     D. Virtual function table 

7. Which of the following are examples of deferred methods? 

A. Interfaces 

B. Virtual methods 

C. Abstract methods 

D. (A) & (C) 

8. In a derived class, the abstract methods defined in an abstract base 
class 

A. Should be left as they are. 

B. Should be overridden in the derived class. 

C. Should be overloaded in the abstract base class itself 

D. None of the above 

9. Correctness formula is of the form, 

A. P{B}∪P{A} 

B. {P}A{Q}, where A is an execution. 

C. {PQ} 

D. None of the above 

10. In C++, some of the possibilities for error handling include: 

A. Terminate the program 

B. Return a value representing an error 

C. (A) and(B) only 
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D. Call an error-handling routine, and(A) and(B) 

11. The term that is not closely associated with Cohesion 

A. Coincidental 

B. Parameter 

C. Logical 

D. Functional 

12. One of the following is not an intermediary class between client and workers 

       A. Prototype 
       B. Adapter 

       C. Façade
       D. Proxy  

13. One of the following is the style of user  interface: 

A. Direct conversion 

B. Direct manipulation 

C. Direct overriding 

D. Direct overloading 

14.  Figure  1  shows  the  second  version  of  Model-View-Controller.  This  figure 
implies that Controller is not responsible for 

Fig. 1: The second version of Model-View-Controller. 

A. Adding an observable to its model. 

B. Adding observers to its model. 

C. Initiating all state changes to its model. 

D. Instantiating a model. 

15. The role of user interfaces in respect to a user and a domain model is to 

A. Allow the user to control the response of the domain model. 
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B. Connect the domain model to some platform specific codes. 

C. Represent some platform specific codes to the user. 

D. Represent the domain model to the user. 

Section B: Short Answer (2 marks each)

1. Write a C++ header which defines both the copy constructor and assignment 
operator of class X ! 

Answer: 

class X { 

public:

X(const X&); 

X&operator= (const X&); 
}; 

2. What is the output of the following program? 

void foo( int ∗) {
int e = 9;

cout <<”d=” <<∗<<endl;

      }

int main( int argc , char *argv[]) 

{ 
int a= 1;

int ∗= &a;
int &e = a;

∗d = 7;
e = 8;
cout <<”a=” << a << endl;

foo(d);
return 0;

} 

Answer: 

a=8 

d=8 
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3. Consider the following classes. 

class AudioPlayer { 
public:

virtual void play();
};

class VideoPlayer {
public:

virtual void play(); 
}; 

class AudioVideoPlayer : public AudioPlayer, public VideoPlayer { 
public: 

void play() {}
};

Find and explain the problem in the AudioVideoPlayer class!  Solve the problem 
by using explicit disambiguation! 

Answer: 

The problem is name ambiguity.

Explicit disambiguation: 

class AudioVideoPlayer : public AudioPlayer, public VideoPlayer { 
void play()  { 

AudioPlayer::play();
VideoPlayer::play();

}
}

4. What are the similarity and difference between overloading and overriding? 

Answer: 
Similarity: Both overloading and overriding use the same method name for 
different method bodies.

Difference: Which actual method to call is determined at compile time for 
overloading and runtime for overriding.

5. What are polymorphic variables? 
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What is needed (or required), in order for you to be able to use polymorphic 
variables in C++? 

Answer:

Polymorphic variables: a variable that can reference more than one type of 

object.
Inheritance is needed for using polymorphic variables.

For Example: Parent*p = new Child();

Here, Child is a derived class of Parent.

6. Based on the following codes, write a function operator∗, which can be used 
to multiply two objects of class Frac! 

class Frac { 
public:

int t;
int b;

public:
Frac( int top , int bottom)  {t=top; b=bottom;};

Frac( int top) {t=top;b= 1;};
}; 

Answer: 
Frac operator∗(const Frac &right)  { 

return Frac( t∗right .t, b∗right .b); 

}

7. In the context of Design by Contract, when is a class said to be correct? 

Answer:

A classis correct if and only if its implementation is consistent with the 
preconditions, post conditions and invariants.

8. Observe the following code. 

class MyClass {
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public:

void doSomething(Set aSet) {}

};

where MyClass and Set are two classes. Name the type of the coupling used, 

and justify your answer!

Answer: 

The coupling used is parameter coupling.

Here, aSet, anobject invoked by MyClass, facilitates MyClass to invoke Set 

routines,

i.e., one class invokes routines from another class via parameters.

9. All user interfaces must be interactive. Explain the meaning of this statement 
in terms of user action and feedback! 

Answer must contain at least two of the following. 

Allow a user to take actions. 

Present feedback on actions. 
Present feedback on the state of the system. 

10. State two requirements – for user interface – that are pertinent to object, 
control and model! 

Answer must contain at least two of the following. 

User interface must 

Represent objects of interest. 
Provide alternative representations. 
Allow control via different mechanisms. 
Imply that the user interface must be loosely-coupled to the application model. 
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Section C: Long Answer (5 marks each)

1. Based on the class diagram depicted in Figure2, write three C++ headers 
which must show 

an inheritance for specification! 

Answer:

c l a s s Shape {
publ ic :
v i r tua l void draw( )=0 ;
} ;

c l a s s Ci r c l e : publ ic Shape {
publ ic :
void draw ( ) { }
} ;

c l a s s Square : publ ic Shape {
publ ic :
void draw ( ) { }
} ;
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2. Based on the following class, rewrite the ArraysMaxMin class as a template 
class using only one template method that can handle any type of array, such 
as int, float, double, long, etc ! 

c l a s s ArrayMaxMin {

/ /  find the maximum number in an integer array
int findMax ( int  arr[ ] , int arrsize )  {

int  largest = arr [ 0 ] ;

for ( int i = 0 ; i < arrsize;  i ++) {
i f (arr [ i ]  >  largest )

largest = arr [ i ] ;
}

return largest ;
}

/ /  find the maximum number in a float array
float  findMax ( f l o a t  arr [ ] , int arrsize )  {

float  largest = arr [ 0 ] ;
for ( int i = 0 ; i < a r r s i z e ; i ++) {

if (arr [ i ] > largest )
largest = arr [ i ] ;

}
return largest ;

}
} ;

Answer:

template <c l a s s T>
c l a s s Ar rayUt i ls {
publ ic :

T findMax (T  array [ ] , int s i z e ) ;
} ;

template <c l a s s T>
T Ar rayUt i ls<T>: : findMax (T array [ ] , int s i z e )  {

T largest = array [ 0 ] ;

for ( int i = 0 ; i <s i z e ; i ++) {
i f ( ar ray [ i ] > largest )

largest = array [ i ] ;
}

return largest;
}
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3. Explain internal data coupling, control coupling, and subclass coupling ! 
Explain logical and temporal cohesion ! 

Answer: 

Internal data coupling: the internal data of an object, A is accessed by 
other objects
through the reference of A.

Control coupling: when an object must perform operations in a fixed 
order, but the
order is controlled elsewhere.
Subclass coupling: the strength of association between a class and its 
parent.
Logical cohesion: occurs when there is logical connection among the 
elements of the
class but no actual connection in either data or control.
Temporal cohesion: elements are bound together because they all must 
be used at
approximately the same time.
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